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This study deals with a burnishing process to generate smooth surfaces and enhanced layers. In conventional method 
which is proposed by the authors, a diamond tipped tool was used. In this investigation, the coated carbide tool was 
applied as a burnishing tool. A proposed hybrid-type parallel mechanism with spherical 5-degree-of-freedom range and 
force control was used as a burnishing machine. Non-coated carbide tool, titanium nitride and diamond-like-carbon 
coated carbide tools were used, and a stainless steel surface was targeted. The fundamental burnishing characteristics 
of the proposed tool were mainly evaluated by the surface profile and appearance of the burnished surface, and it was 


























す．工具回転による摺動速度 vs [m/min]は，図 1(c)に示す加工部
接触点における理論的な周速度と定義し，工具半径 R [mm]，ス
ピンドル回転数 N [rpm]，工具の傾斜角 α[° ]によって決定され，(1)
式より算出した．
　
　　　　vs = π·R·N sin α / 500    (1)
Fig. 2 Tool path
(a) Schematic illustration








Stainless steel JIS SUS316 
Preliminary surface Ra = approx. 0.25 μm
Spherical carbide pin R = 1.5 mm
(94.0 HRA, WC: 85-95wt%, Co: 5-8wt%
 Average grain size 0.5 μm)
Non-coated, TiN-coated, DLC-coated
vs = 0, 17 m/min
 f  = 5 mm/sec
Ft = 20 N
CF = 50 μm
UP-21KN，Unitech Co.Ltd.
(b) Details of arrangement
(c) Definition of sliding speed vs













































Fig. 5 3D-profiles of burnished surfaces
と光沢度をそれぞれ粗さ計 (SJ-410, Mitutoyo Ltd)，高光沢グロス
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Fig. 3 Burnished surfaces (Left : Non-coated, Center : TiN, Right : DLC)
(b) vs = 17(a) vs = 0
(a) Non-coated
Fig. 4 Surface apperances of non-coated one coated carbide tools
(b) TiN-coated (c) DLC-coated
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